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ABSTRACT 
UV-curing of liquid optical clear adhesive has excellent properties and is widely 
used, but the volume shrinkage has a serious effect on the adhesive strength and 
appearance of the product during UV-curing. Liquid optical clear adhesive(LOCA) of 
low VOC and low curing shrinkage is becoming the focus of research, with the rising 
of environmental protection and industrial demand. 
In this paper, a systematic study was carried on to the prepolymer, the active 
diluents and photo-initiators, in which the results of curing blends of the prepolymer 
including polyurethane acrylate (PUA), epoxy acrylate (EPA), liquid polybutadiene, 
butadiene prepolymer acrylate and polyether acrylate were discovered. Based on the 
experiment, polyether acrylates and epoxy acrylates (EPA) as the prepolymer could 
significantly reduce the shrinkage. Besides, the effect of different factors, including 
the types of active diluents, the amount of active diluents and photo- initiators and 
UV-curing types on the volume shrinkage for LOCA was systematically investigated. 
With the same functionality of the added active diluents, the shrinkage decreased 
when the molecular weights of the active diluents increased. When the molecular 
weights of active diluents were similar, the shrinkage increased with the increase of 
the functionality. The amount of photo- initiators had no significant effect on 
shrinkage. The shrinkage of cationic adhesives was smaller than that of radical 
adhesives, but the hardness and adhesion strength were low. The shrinkage of hyb rid 
adhesive was between them in general, but hybrid adhesive had poor transparency 
because of poor compatibility. 
The volume shrinkage of 11 kinds of prepolymers and a variety of active diluents 
was reported firstly, which have not been reported before. And LOCA whose 
shrinkage was only 3.16% was developed with small shrinkage, good transparency, 
high bonding strength. 
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UV-curing were characterized systematically by FTIR and 1HNMR. 
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第一章 绪论 






economical(经济); efficient(高效); environmental friendly(环境友好); enabling(适应
性广)[1-2]。 
（1）高效 
UV 固化最常见的产品为 UV 油墨、UV 涂料和 UV 胶黏剂，固化速率快是
它们最大的特点，大都在几秒到几十秒之间，最快的可在 0.05~0.1 秒的时间内固





































我国 20 世纪 70 年代初紫外光固化技术开发起步，当时 UV 木器涂料和 UV
印刷油墨的研发在上海、天津和北京等先后开展，但限于尚无商品供应原材料 [4]，
都需要自己合成开发；紫外光源也在研发中，不能配套，无法实现工业化生产。
进入 20 世纪 80 年代，由于改革开放加点、建材和印刷包装工业发展迅速，引进
了多条印刷电路、木器加工和纸张上光生产线，都需要使用紫外光固化涂料和油
墨，推动了国内企业和研究院所、高校对紫外光固化材料的研究开发。到了 20
世纪 90 年代，UV 纸张上光油、UV 木器涂料、UV 网印油墨、UV 阻焊油墨等
开始在国内生产。同时光固化原材料活性稀释剂、低聚物和光引发剂也开始工业
生产。1993 年 5 月，国内从事光固化产业的企业、研究院所和高校同仁成立了
辐射固化分会，1996 年设立了辐射固化信息网站，并出版了《辐射固化通讯》。
进入 21 世纪，我国仅次于美国和日本，成为光固化原材料和配方产品的生产大
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                   表 1.1 2001~2008 年我国光固化产品统计          单位：t 
项目 2001 年 2002 年 2003 年 2004 年 2005 年 2006 年 2007 年 2008 年 






8879 13862 24739 24350 36528 48034 49213 77150 
低聚物 3390 7037 8930 14120 19825 27420 31595 43655 
光引发
剂 
9042 9520 13898 14723 16995 22053 29531 25561 







15245 16741 19007 23300 25024 29027 32530 31938 
UV 油
墨 
3416 3968 6514 9057 11039 12894 14648 18028 
UV 胶
黏剂 
 23 76 242 363 488 846 1120 
合计 18661 20732 25597 32599 36426 42409 48024 51086 
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